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ABSTRACT. During one spring season, 12 Phytophthora spp., two Phytophthora hybrids, three Halophytophthora spp. and 
three Phytopythium spp., were isolated from 48 waterways across Western Australia (WA).  The waterways were sampled 
using  mesh  bags  containing  leaf  baits  of  up  to  six  different  plant  species  and  were  isolated  by  plating  these  onto 
Phytophthora-selective agar media. Phytophthora spp. were isolated from all except one waterway. Of the Phytophthora spp. 
isolated, eight are known while the remaining are undescribed taxa. Six of the Phytophthora spp. and the two hybrids are 
from clade 6. The two hybrids and P. inundata were the predominant species recovered. Recoveries from different plant leaf 
baits  varied  with  the  best  two  baits  being  Pittosporum  tenunisa  and  Banksia  attentuata;  from  these  two  combined  all 
Phytophthora  spp.  were  isolated.  There  was  a  marked  difference  in  the  Phytophthora  diversity  in  the  waterways  from 
different regions. Most species recovered have known associations with dying native and/or horticultural important plant 
taxa. This is the first comprehensive study from Australia to examine the Phytophthora communities in waterways in WA, 
and advances our understanding of the role of these oomycetes in natural and man-made ecosystems. 
 
INTRODUCTION 
Worldwide  the  genus  Phytophthora  comprises  a  large 
number  of  plant  pathogens  that  have  had  devastating 
economic  or  ecological  consequences  in  agricultural  and 
natural  ecosystems.  Being  straminipiles,  these  species 
require  water  to  maintain  a  major  part  of  their  asexual 
lifecycle and aid their dispersal. The outbreak of two very 
recent exotic Phytophthora spp., P. alni and P. ramorum, in 
Europe  and  in  north  western  USA  has  elevated  the 
importance of detection of these and other spp. from plant, 
soil  and  water  samples.  Water  surveys  have  been 
popularised across the world, particularly in regions where 
early detection of an infested area is important to the success 
of containment and eradication efforts.  
Since  the  P.  ramorum  outbreaks  in  the  northern 
hemisphere,  Australasian  waterway  surveys  have  focused 
towards  a  “perceived”  disease  risk  from  new  invasive 
Phytophthoras including categorising and understanding the 
species  present  in  these  important  ecosystems,  and 
development of a tool to monitor waterways effectively for 
potential  new  invasive  species  (1).  Nine  different 
Phytophthora spp. have been isolated from four Victorian 
streams and their recovery and differed between the summer 
and  winter  sampling  times  (1).  Here  we  describe  the 
diversity and distribution of Phytophthora and some related 
oomycetes  from  waterways across  WA  during  one  spring 
season.  
 
MATERIALS AND METHODS 
Isolation WA waterways (n=48) were sampled, using plant 
baits in mesh bags, 1-4 times at one or more locations during 
spring  2008.  Sites  included  Kununurra  to  Esperance  and 
several  locations  in  Perth  area.  Bait  bags  were  sent  to 
volunteers  and  contained  leaves  of    Banksia  attenuata, 
Pittosporum  tenunisa,  Hakea  sp.  and  Quercus  rubor,  and 
germinated lupin seedlings. Baiting occurred for approx. 7 d 
and bags were returned to the lab where necrotic tissue was 
plated onto NARPH selective agar. Colonies were counted 
up to 2 wk at 20 °C and representatives were isolated into 
pure culture for molecular identification.  
 
Identification  For  each  isolate  the  region  spanning  the 
internal transcribed spacer (ITS1-5.8S-ITS2) region of the 
ribosomal DNA was amplified using the primers ITS-6 and 
ITS-4. For some isolates the mitochondrial gene coxI was 
amplified.  Identification  was  initially  based  on  blast 
searches in GenBank, but in all cases, sequence data from 
closely related species were obtained from GenBank or from 
our own previous studies and alignments were constructed 
in Geneious and exported as nexus files.  
RESULTS AND DISCUSSION 
Identification  and  diversity  In  one  season,  360  isolates 
were obtained from the 48 waterways. Isolates from each 
site were sorted based on colony morphology and 255 were 
selected  for  molecular  identification.  A  total  of  12 
Phytophthora  spp.  and  two  hybrids  were  identified.  The 
hybrids fell into two groups; hybrid A had a coxI allele of P. 
thermophila, and the remaining, hybrid B, had a coxI allele 
corresponding to P. amnicola or they fell into the strongly 
supported cluster of species with P. litoralis and P. fluvialis. 
Phytophthora  spp.  were  isolated  from  all  but  one  of  the 
surveyed  waterways  Halophytophthora  spp.  and 
Phytopythium spp. were isolated from 20 and 15 waterways, 
respectively.  
The most frequently isolated Phytophthora spp. in the 
southern waterways was P. inundata.  Hybrid B was also 
common in this region.  
In Perth, P. thermaphila and both hybrid A and B were 
commonly recovered from waterways. P. amnicola and P. 
aff. hydropathica were each isolated twice and from only 
Perth.  P.  cryptogea,  P.  multivora  and  P.  litoralis  were 
infrequently isolated from Perth and the southwest of WA 
only.  
The  most  frequently  recovered  species  from  the 
northern waterways was P. fluvialis. From the most northern 
location,  three  unique  species  were  isolated  from  an 
irrigation  channel  (ORIA,  Kununurra)  that  were  not 
recovered elsewhere in WA. These were P. cinnamomi var. 
parvispora, P. aff. insolata and P. aff. Kununurra.  
All Phytophthora spp. isolated, with the exception of P. 
fluvialis, have been found associated with dying native and 
horticultural  plants.  Surprisingly,  no  P.  cinnamomi  was 
isolated from any waterway, despite waterways occurring in 
known infested areas. 
 
Comparison  of  plant  baits  In  combination,  all 
Phytophthora spp. were recovered from B. attenuata and P. 
tenunsua leaves. Lupin seedlings and oak leaves were often 
decomposed and were not suitable for isolations.  
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